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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3 in the drawings, c^y* words are not translated. - - - - - 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the alignment device of a revolver. The revolver for attaching 
two or more objective lenses in optical instruments, such as a microscope, possible [ a switch ] in detail is 

s^r*?^ iHis especially related with the alignment device of an objective lens 

[0002f 

[Background of the Invention] While the needs of the components inspection to submicron one increase quickly 
since micro so that it may be represented by micro processing, such as high integration of recent years, for 
example, a semi-conductor, and a video head, the precision of the inspection under a microscope is also 
improving by leaps and bounds, for example. 

[0003] Drawing 1 is a common microscope used for components inspection etc. This microscope 1 is equipped 
with a body 2. While the stage 3 in which an inspected object is attached is formed, the microscope unit 4 is 
formed in the body 2 free [ migration in the vertical (Z-axis) direction ]. While the ocular 5 is attached, either of 
two or more objective lenses 6 is prepared in the predetermined location possible [ indexing ] by the revolver 7 
at the microscope unit 4. 

[0004] By the way, in a microscope 1, in order to obtain a highly precise inspection result, the coincidence with 
the optical axis PI by the side of the microscope unit 4 and the optical axis P2 of an objective lens 6 is 
indispensable. When these opticals axis PI and P2 were not in agreement, a revolver 7 is turned and an 
objective lens 6 is switched, it is because the image currently observed becomes the cause which shifts from the 
core of a visual field. 

[0005] However, if it is in the microscope of the format that an objective lens 6 is attached in the microscope 
unit 4 side through a revolver 7, since both are another objects, it is difficult to make in agreement each optical 
axis PI and P2. That is, in each set object lens 6 simple substance's also having a gap (error) of an optical-axis 
core to the outer diameter of an objective lens, since there is a gap (error) with an optical-axis core also in the 
objective lens attachment section of a revolver 7, it is difficult to make in agreement opticals axis PI and P2. 
[0006] Then, these people have proposed the alignment device (refer to JP,6-78916,U) of a revolver as this cure 
previously. As this shows drawing 6 and drawing 7 , while constituting the revolver body 13 from pivotable 
moving-part material 12 to a holddown member 1 1 and this Two or more objective lens mounting flanges 14 
which can attach an objective lens 6 on the same periphery centering on axis of rotation of the moving-part 
material 12 are arranged. It is the structure which forms the justification device 15 in the 120 periphery spacing 
location of each set object lens mounting flange 14, respectively, and enabled it to justify the objective lens 
mounting flange 14 according to these three justification devices 15 in the direction which intersects 
perpendicularly to the optical axis of an objective lens 6. 

[0007] As shown in drawing 8 , while the justification device 15 forms the 1st inclined plane 16 in the 120 
periphery spacing location of the objective lens mounting flange 14 With the structure which attached in the 
moving-part material 12 of the revolver body 13 the adjustment color 18 which has the 2nd inclined plane 17 
which engages with this 1st inclined plane 16 through the adjusting screw 19 When the adjustment color 18 is 
made to slide in the direction of arrow-head A by screwing of an adjusting screw 19, it is the configuration that 
the objective lens mounting flange 14 is moved by operation of the 1st and 2nd inclined planes 16 and 17. 
[0008] 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje. ^ -.. _ 6/24/04 
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1 [Problem(s) to be Solved by the Invention] However, by the conventional alignment device, when the inside 
justification device 15 attached the objective lens 6 in a part for the core of the revolver body 13 from relation at 
the objective lens mounting flange 14 by which intensive arrangement is carried out among the justification 
devices 15 for adjusting each set object lens mounting flange 14, the technical problem that the bolting looser 
activity of an adjusting screw 19 became difficult occurred. 

[0009] And corresponding to this, in having to process the 1st three inclined plane 16 into each set object lens 
mounting flange 14, since three adjustment colors 18 are required, the technical problem that a manufacturing 
cosi costs dcmiy iiioO occurs/ •* 

[0010] Tuning is to offer the alignment device of the revolver made easily, the purpose of this invention 

canceling such a conventional technical problem, and holding down cost. 

[0011] 

[Means for Solving the Problem] In the alignment device of a revolver in which two or more objective lenses 
were attached on the same periphery centering on the axis of rotation at the revolver body with the pivotable 
alignment device of the revolver of this invention It is arranged on the same periphery centering on axis of 
rotation of said revolver body. Two or more objective lens attachment members which can attach an objective 
lens, respectively, The energization member which is arranged at the inside by which the objective lens 
."-•"'iRu*oL;:eiii iacinber of these plurality has been arranged, and energizes eacl: o-j6<.';h-e bns atiazl^eni -meir&er*' 
toward an outside, and this energization member are set to the opposite side on both sides of each set object 
lens. It is characterized by having the justification device justified while pressing each set object lens 
attachment member in an opposite direction and the rectangular direction to the energization direction of said 
energization member. 

[0012] Since each set object lens is energized by the energization member toward the outside, respectively, 
according to such a configuration, it can justify an objective lens attachment member in an opposite direction 
and the rectangular direction to the energization direction of an energization member according to the 
justification device of the opposite side by it on both sides of each set object lens with an energization member. 
Therefore, in the inside two or more objective lens attachment members have been arranged, since it is not 
necessary to perform tuning, tuning can be performed easily. And since an energization member should just 
only energize an objective lens attachment member toward an outside, it is made structurally and simply 
compared with the conventional structure (structure which prepared the adjustment color which has the 2nd 
inclined plane which forms the 1st inclined plane in an objective lens mounting flange, and engages with this 
through the adjusting screw). 

[0013] Although any are sufficient as long as it can energize each objective lens attachment member toward an 
outside as said energization member above, it is desirable that a ring-like spring constitutes. According to this, 
in common with two or more objective lens attachment members, since one ring-like spring is sufficient, cost 
can be reduced more. Under the present circumstances, if the engagement slot where a ring-like spring engages 
with the periphery of an objective lens attachment member is formed, since a ring-like spring does not separate 
from an objective lens attachment member, the energization force of a ring-like spring can be certainly 
transmitted to an objective lens attachment member. 

[0014] The 1st inclined plane where said justification device was formed in the periphery of said objective lens 
attachment member, It is constituted including the press member which has this 1st inclined plane and the 2nd 
engaged inclined plane, and the adjusting screw which justifies an objective lens attachment member while 
pressing this press member in the direction parallel to the optical axis of said objective lens. The configuration 
prepared in the 120 periphery spacing location of the objective lens attachment member, respectively on the 
basis of the periphery location of said objective lens attachment member where said energization member 
touches is desirable. 

[0015] Moreover, in the above-mentioned configuration, it is desirable to have a fixed means to fix said 
objective lens attachment member to a revolver body. As a fixed means, although it is good anything, it is good 
at a setscrew etc. If the fixed means is established, since the energization force of an energization means may be 
small, tuning of a justification device can be performed easily. Incidentally, when there is no fixed means, the 
energization force of an energization means is enlarged, it is necessary to hold but so that a gap may not 
produce an objective lens attachment member to a revolver body, and if it does so, the tuning of a justification 
device will become difficult. 
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' [0016] Moreover, in the above-mentioned configuration, it is desirable to have the focus control device in which 
the location of the direction of a focus of said each set object lens is adjusted. A configuration equipped with the 
1st nut member which was screwed in said objective lens attachment member, and screwed said objective lens 
in the interior as a focus control device, and the 2nd nut member which it is screwed in the periphery of this 1st 
nut member, and binds said objective lens tight and is fixed between that 1st nut member is desirable. 
[0017] After according to this configuration loosening the 2nd nut member, turning the objective lens screwed 
in the 1st nut member in this condition and performing focus doubling, the 2nd nut member is bound tight. 
Thereby, since foeub doubling can be carried out for every each set object-lens, focus doubling actuation aMhc 
time of a user switching an objective lens by switch of a revolver, and observing can be lessened. 
[0018] 

[Embodiment of the Invention] Hereafter, the operation gestalt concerning the alignment device of the revolver 
of this invention is explained based on a drawing. In addition, in the following explanation, about the 
requirements for the same configuration as said drawing 6 - drawing 8 , the same sign is attached, and the 
explanation is omitted or simplified. 

[0019] As the alignment device of the revolver in this operation gestalt is shown in drawing 2 and drawing 3 
The inside justification device 15 is omitted among three justification devices 15 arranged at the objective lens 
h!uu:.:l..g fiange 14 as an objective lens attachment member. An energization 2\ tr- eiisrgiz : : two aj .m^xe , 

objective lens mounting flanges 14 toward an outside instead of this, respectively, It differs from the thing of 
the former ( drawing 6 and drawing 7 ) in that a fixed means 3 1 to fix each set object lens mounting flange 14 to 
the revolver body 13 (moving-part material 12) is established. 

[0020] The energization means 21 consists of an attachment component 23 which energizes each objective lens 
mounting flange 14 toward an outside and which holds the ring-like spring 22 and this ring-like spring 22 of 
disconnection (some rings have run out) in the center-of-rotation location of the moving-part material 12 in part, 
and a setscrew 24 which fixes this attachment component 23 to the center-of-rotation location of the moving- 
part material 12, as shown in drawing 4 . On the other hand, the annular engagement slot 25 where the ring-like 
spring 22 is engaged is formed in the periphery of the objective lens mounting flange 14 which the ring-like 
spring 22 contacts. 

[0021] A little, the fixed means 3 1 is screwed in the moving-part material 12 through the objective lens 
mounting flange 14 in an inside location, and is constituted from a justification device 15 of each set object lens 
mounting flange 14 by the clamping screw 32 which fixes the objective lens mounting flange 14 to the moving- 
part material 12. 

[0022] In addition, about the justification device 15, it is the same as the structure of drawing 8 . That is, the 1st 
inclined plane 16 formed in the periphery of the objective lens mounting flange 14 in the shape of an inclination 
to the optical axis of an objective lens, The adjustment color 18 as a press member which has this 1st inclined 
plane 16 and the 2nd engaged inclined plane 17, With the configuration equipped with the adjusting screw 19 
which justifies the objective lens mounting flange 14 while pressing this adjustment color 18 in the direction 
parallel to the optical axis of said objective lens 6 It is arranged in the 120 periphery spacing location of the 
objective lens mounting flange 14, respectively on the basis of the periphery location of the objective lens 
mounting flange 14 where the ring-like spring 22 touches. 

[0023] Therefore, according to this operation gestalt, with it, since it is energized toward the outside, 
respectively, each set object lens mounting flange 14 will be moved in the direction where the objective lens 
mounting flange 14 intersects perpendicularly to the optical axis of an objective lens by the ring-like spring 22, 
if tuning is performed in the justification device 15 of the opposite side. In the inside two or more objective lens 
mounting flanges 14 have been arranged, since this does not need to perform tuning, it can perform tuning 
easily. 

[0024] Moreover, as a member which energizes each set object lens mounting flange 14 toward an outside, 
respectively, since the ring-like spring 22 was used, since one ring-like spring is sufficient, in common with two 
or more objective lens mounting flanges 14, cost can be reduced more after an easy configuration. And since the 
engagement slot 25 where the ring-like spring 22 engages with the periphery of the objective lens mounting 
flange 14 was formed, the ring-like spring 22 does not separate from the objective lens mounting flange 14. 
Therefore, the energization force of the ring-like spring 22 can be certainly transmitted to the objective lens 
mounting flange 14. 
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[0025] Moreover, since the justification device 15 is the configuration equipped with the adjusting screw 19 
which justifies the objective lens mounting flange 14, pressing the adjustment color 18 which has the 1st 
inclined plane 16 formed in the periphery of the objective lens mounting flange 14, and this 1st inclined plane 
16 and the 2nd engaged inclined plane 17, and this adjustment color 18 in the direction parallel to the optical 
axis of an objective lens, it can do an alignment activity correctly and easily. 

[0026] Moreover, since a fixed means 3 1 to fix the objective lens mounting flange 14 to the revolver body 13 
was established, the energization force of the ring-like spring 22 can use a small thing, and, therefore, can 
pciToiiii tuning of the justification device 15 easily. Incidentally; when^here is no fixed-means 3 l;-the 
energization force of the ring-like spring 22 is enlarged, it is necessary to hold but so that a gap may not 
produce the objective lens mounting flange 14 to the revolver body 13, and if it does so, the tuning of the 
justification device 15 will become difficult. 

[0027] In addition, in the above-mentioned operation gestalt, the focus control device in which the location of 
the direction of a focus of each set object lens 6 is adjusted may be established. For example, the focus control 
device 41 as shown in drawing 5 may be established. This is a configuration equipped with the 1st nut member 
42 which was screwed in the objective lens mounting flange 14, and screwed said objective lens 6 in the 
interior, and the 2nd nut member 43 which it is screwed in the periphery of this 1st nut member 42, and binds 
flange 5A ^j&d objective lens 6 tight, and is fixed between that 1st nul member 42, in addition,^ is the&ole"' 
which was able to be made in the periphery of the 2nd nut member 43, and in case it turns the 2nd nut member 
43, it is for inserting and turning a pin etc. 

[0028] If it does in this way, after loosening the 2nd nut member 43, turning the objective lens 6 screwed in the 
1st nut member 42 in this condition and performing focus doubling, the 2nd nut member 43 is bound tight. 
Thereby, since focus doubling can be carried out every each set object lens 6, focus doubling actuation at the 
time of a user switching an objective lens 6 by switch of a revolver 7, and observing can be lessened. 
[0029] Moreover, although the ring-like spring 22 was used, you may make it energize by the line or flat spring 
every each set object lens mounting flange 14 with the above-mentioned operation gestalt as a member which 
energizes each set object lens mounting flange 14 toward an outside, respectively. Furthermore, not only a 
spring but a general elastic member may be used. 

[0030] Moreover, although the above-mentioned operation gestalt constituted from the adjustment color 18 
which has the 1st inclined plane 16 formed in the periphery of the objective lens mounting flange 14 in the 
justification device 15, and this 1st inclined plane 16 and the 2nd engaged inclined plane 17, and the adjusting 
screw 19, not only this but other configurations may be used. As long as it can justify in short, pressing each set 
object lens mounting flange 14 in an opposite direction and the rectangular direction to the energization 
direction of the ring-like spring 22, what kind of thing may be used. 
[0031] 

[Effect of the Invention] Since the energization member which energizes each objective lens attachment 
member toward an outside to the inside by which two or more objective lens attachment members have been 
arranged has been arranged according to the alignment device of the revolver of this invention, since it is not 
necessary to perform tuning, by the inside two or more objective lens attachment members have been arranged, 
tuning can be performed easily. And since an energization member should just only energize an objective lens 
attachment member toward an outside, it is made structurally, simply, and cheaply compared with the 
conventional structure. 
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DESCRIPTION OF DRAWINGS 
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[Brief Description of the Drawings] 

[Drawing 1] It is the general drawing showing a common microscope. 

[Drawing 2] It is drawing showing the alignment device of the revolver concerning this invention. 
[Drawing 3] Drawing 2 111-111 It is a line sectional view. 

nQrawiny^] ft is the enlarged drawing to which a part of drawing 3 was expanded. 
[Drawing 5] It is drawing showing other operation gestalten of this invention. 
[Drawing 6] It is drawing showing the conventional revolver. 
[Drawing 7] Drawing 6 VTI-VTI It is a line sectional view. 

[Drawing 8] It is the sectional view showing the justification device in the conventional revolver. 
[Description of Notations] 

6 Objective Lens 

7 Revolver 

13 Revolver Body 

14 Objective Lens Mounting Flange (Objective Lens Attachment Member) 

15 Justification Device 

16 1st Inclined Plane 

17 2nd Inclined Plane 

18 Adjustment Color (Press Member) 

19 Adjusting Screw 

22 Ring-like Spring (Energization Member) 
25 Engagement Slot 
3 1 Fixed Means 

41 Focus Control Device 

42 1st Nut Member 

43 2nd Nut Member 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the alignment device of a revolver in which two or more objective lenses were attached on the 
same periphery centering on the axis of rotation at the pivotable revolver body It is arranged on the same 
periphery centering on axis of rotation of said revolver body. Two or more objective lens attachment members 
which can attach an objective lens, respectively, The energization member which is arranged at the inside by 
which the objective lens attachment member of these plurality has been arranged, and energizes each objective 
lens attachment member toward an outside, and this energization member are set to the opposite side on both 
sides of each set object lens. The alignment device of the revolver characterized by having the justification 
device justified while pressing each set object lens attachment member in an opposite direction and the 
rectangular direction to the energization direction of said energization member. 

[Claim 2] It is the alignment device of the revolver characterized by constituting said energization member with 
the ring-like spring in the alignment device of a revolver according to claim 1. 

[Claim 3] The alignment device of the revolver characterized by forming in the periphery of said objective lens 
attachment member the engagement slot where said ring-like spring is engaged in the alignment device of a 
revolver according to claim 2. 

[Claim 4] In the alignment device of a revolver according to claim 1 to 3 said justification device The press 
member which has the 1st inclined plane formed in the periphery of said objective lens attachment member, and 
this 1st inclined plane and the 2nd engaged inclined plane, It is constituted including the adjusting screw which 
justifies an objective lens attachment member while pressing this press member in the direction parallel to the 
optical axis of said objective lens. The alignment device of the revolver characterized by being prepared in the 
120 periphery spacing location of the objective lens attachment member, respectively on the basis of the 
periphery location of said objective lens attachment member where said energization member touches. 
[Claim 5] The alignment device of the revolver characterized by having a fixed means to fix said objective lens 
attachment member to a revolver body, in the alignment device of a revolver according to claim 1 to 4. 
[Claim 6] The alignment device of the revolver characterized by having the focus control device in which the 
location of the direction of a focus of said each set object lens is adjusted, in the alignment device of a revolver 
according to claim 1 to 5. 

[Claim 7] It is the alignment device of the revolver characterized by having the 2nd nut member which is 
screwed in the periphery of the 1st nut member which said focus control device was screwed in said objective 
lens attachment member, and screwed said objective lens in the interior, and this 1st nut member, binds said 
objective lens tight between that 1st nut member in the alignment device of a revolver according to claim 6, and 
is fixed. 
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